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Tutorial Abstract:

Because of the uncertainty on the price of permanent magnets, Synchronous Reluctance Machines are currently
seen as a potential alternative for PMSMs. Although they cannot reach the same power density, they are able to
create high torques, are robust, easy to manufacture and have lower material costs. Unfortunately, these
machines are also known to have low power factor and high torque ripples which can create noise. The aim of
this tutorial is to present the basics of this type of machine, understand which are their main design parameters
and how they impact the machine performance, looking particularly at the torque ripples. The influence of the
control strategy and rotor shapes are studied. An innovative asymmetric structure is shown, analyzed and
compared to more classical structures. Then the vibration aspects of the machine are also looked at. The theory

and analyses made are illustrated through simulation results. The main ones are checked against measurements
thanks to tests that have been performed on real prototypes. The benefits of using optimization methods and
applying them to determine rotor shapes and minimize torque ripple will be demonstrated. In addition, it will be
shown how multi-physics objectives and constraints can be considered in the optimization.
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